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o This Is part f a study of ATLAS Grid based user analyses

« In this presentation we try to address the following questions:
« Which data formats are typically used in ATLAS data analysis?

+ Which formats are most popular?

+ How to define popularity?

+ What is more popular format — one that used by 10 people who each
submitted 1 job with 100 sub-jobs or another one that was used by 1

person who submitted 20 jobs with 50 sub-jobs each?

+ The following slides will show only limited subset of available data,
namely information about user analysis in US Cloud in November

2010.
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+ Information was taken from Panda Oracle database

+ Only user submitted (ganga, pathena, prun, pbook) analysis jobs were
considered

+ Only information about successfully finished analysis jobs was
collected

«+ Input data types were identified by “prodBlock” record in Panda
+ GangaRobot and HammerCloud jobs were excluded from analysis



pés usage in AGLT?2

Data Types. One per submission. d_type
Entries 6943

Mean 3.012
RMS 1.892
Overflow 0
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Number of jobs (submissions) for a given input data format, 6943 jobs in total
Most jobs had D3PD and NTUP input data

Sergey Panitkin
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Er e — Statistics for November 2010, ANALY_AGLT2
E: _ S — ESD: 61 Users submitted 296 jobs with ESD input
E ;E
:a_l 1 |.|| |1!:nfhi |L_“4MJLI_AL_‘&IL| 1 . . uy
Number of weés with ADD daga ] = m— Y =
IEZ e AOD: 106 Users submitted 1212 jobs with AOD input
2: f_ 4L + ‘J‘L—‘;L"l I i En )
i ber of wsdrs with NTUP data I Enines o taer HOW 1T
o e i NTUP: 34 Users submitted 1778 jobs with NTUP input
’EI 1 LT I o i i En T
Bumkber of uséss with DIFD data__] = L . e
:: e D3PD: 69 Users submitted 2373 jobs with D3PD input
“:ET] J“:nl | Lla JLJ'.JJ il ||| %I.J " ‘ujﬁ §u|‘7 =0

Number of jobs with a given input file format submitted per user (x-axis is arbitrary user index)
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bs and Sub-Jobs AN €1

[ Number of jobs with ESD data | - n_iobﬁ_ESl:'&g2
ntries
Mean 1.496
10° = Nov 2010 ANALY_AGLT2 RMS 0.0618
= Overflow 0
10' =
10° = ESD Jobs: 296 ESD SubJobs: 76903

Jobs

[ Number of jobs with NTUP data |

BubJobs

Entries

10

NTUP Jobs: 1778

Jobs

Mean
RMS
Overflow

BubJobs

0.1726

3556
1.469

0

Statistics for November 2010, ANALY_AGLT?2

[ Number of jobs with AOD data | n_jobs_AOD
Entries 2424
Mean 1.485
10° — RMS 0.123
E Overflow 0
10* =
T AOD Jobs: 1212 AOD SubJobs: 77730
10° =
- Job BubdJob:
[ Number of jobs with D3PD data | n_jobs_D3PD
Entries 746
Mean 1.475
RMS 0.157
10° — Overflow 0
10*

D3PD Jobs: 2373

Each submitted job can have multiple sub-jobs
At AGLT2 Most jobs were submitted with D3PD and NTUP formats

Sergey Panitkin
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Users with ESD data (full names)

i "ES

Entries
Mean
RMS

full user names ESD

296
14.3
15.25

0

Overflow

Nov 2010 ANALY_AGLT2
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Number of jobs submitted by a given user
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éageln BNL ATLAS 1

Data Types. One per submission. d_type
Entries 5806

Mean 2.865
RMS 1.97
Overflow 0
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Number of jobs (submissions) for a given input data format, 5806 jobs in total
Most jobs had AOD and D3PD input data

Sergey Panitkin
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dformat popularity: BNL_ATLAS_1

e s v EEr s T Statistics for November 2010, ANALY_BNL_ATLAS 1

- - o — ESD: 80 Users submitted 479 jobs with ESD input
. i
n i

-
a2

:,u..‘ln.ln‘..&.llhm dulul

Mumber of wusdrs with A0D data I T n_usars ACD -
:%: e AOD: 81 Users submitted 1738 jobs with AOD input
E " - gl . el

i ber of wsdrs with NTUP data I —— n_usars WTUP -
mE oo s NTUP: 57 Users submitted 583 jobs with NTUP input
2:5_1 1 | I. 11'Jn ‘ | 1 I.. ad e b Al

Mumber of users with DIFD daia l — n_usars_D5P0
- S — " D3PD: 70 Users submitted 1481 jobs with D3PD input

Number of jobs with a given input file format submitted per user (x-axis is arbitrary user index)



Jo&iE zind Sub-jobs BNL ATLAS 1

Statistics for November 2010, ANALY_BNL_ATLAS 1

umber of jobs wit ata n_jobs_ umber of jobs wit ata n_jobs_
Number of jobs with ESD d bs_ESD Number of jobs with AOD d bs_AOD
Enfries 894 Entries 5078
Mean 1.496 Mean 1.405
Nov 2010 ANALY_LONG_BNL_ATLAS RMS 0.06382 r RMS 0.2931
1|;|5 E Overflow 0 - Overflow 0
10 = 10° —
s ESD Jobs: 447 ESD SubJobs: 108858 N AOD Jobs: 2539 AOD SubJobs: 24206
10"
Jobs Sublabs Jobs Sublabs
umber of jobs witl ata n_jobs_| umber of jobs witl ata n_jobs_|
Number of jobs with NTUP d bs_NTUP Number of jobs with D3PD d bs_D3PD
Entries 1456 Entries 2072
Mean 1.451 Mean 1.468
- RMS 0.2153 B RMS 0.1764
Overflow 0 Overflow 0

10

NTUP Jobs: 728 D3PD Jobs: 1036

Jobs BubJobs Jobs BubJobs

Each submitted job can have multiple sub-jobs
Jobs with ESD input had most sub-jobs , followed by D3PD, NTUP , AOD

Sergey Panitkin
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Users with ESD data (full names)

Sergey Panitkin

Number of jobs submitted by a given user
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Data Types. One per submission. d_type

Entries 6674

_ Mean 2.683

2500 RMS 2.344

B Overflow 0
2000—
1500 —
1000
500 —

0 ] | | | | | | el | | | |

A0p Dspp P&sy Unk,, Esp Nong Nryp TAg 034000400 02530’?00 Ray, Orp

Number of jobs (submissions) for a given input data format, 6674 jobs in total
Most jobs had AOD and D3PD input data

Sergey Panitkin
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-Data format popularity: LONG_BNL_ATLAS
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o s v B G —— Statistics for November 2010, ANALY_LONG_BNL_ATLAS
ié: | S - - ESD: 92 Users submitted 447 jobs with ESD input
= ;s
Eon ..|4 ..Lh.llx ‘JI"ZIJ.E._I_L_ AL 0L, I 1
Mumber of wusdrs with A0D data I = aarn AD| =
- 3 e AOD: 77 Users submitted 2539 jobs with AOD input
o - AOD submission was dominated by 3 users
E i s Sy iy =% =
i ber of wsdrs with NTUP data I —— n_usars WTUP =
e e " NTUP: 55 Users submitted 728 jobs with NTUP input
’E 00 700 00 Ll i En T
Mumber of users with DIFD daia l = I ——AE S8
wf- S " D3PD: 68 Users submitted 1036 jobs with D3PD input
Z,:__|L| Ii |I |13& ‘ | 1 || Jmh||.||| J |.WL ||..‘LI| | e e o

Number of jobs with a given input file format submitted per user (x-axis is arbitrary user index)
13
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Jobﬁ&ihd Sub-JobS LONG BNL ATLAS

Statistics for November 2010, ANALY_LONG_BNL_ATLAS

umber of jobs wit ata n_jobs_ umber of jobs wit ata n_jobs_
Number of jobs with ESD d bs_ESD Number of jobs with AOD d bs_AOD
Enfries 894 Entries 5078
Mean 1.496 Mean 1.405
Nov 2010 ANALY_LONG_BNL_ATLAS RMS 0.06382 r RMS 0.2931
1|;|5 E Overflow 0 - Overflow 0
10 = 10° —
s ESD Jobs: 447 ESD SubJobs: 108858 N AOD Jobs: 2539 AOD SubJobs: 24206
10"
Jobs Sublabs Jobs Sublabs
umber of jobs witl ata n_jobs_| umber of jobs witl ata n_jobs_|
Number of jobs with NTUP d bs_NTUP Number of jobs with D3PD d bs_D3PD
Entries 1456 Entries 2072
Mean 1.451 Mean 1.468
- RMS 0.2153 B RMS 0.1764
Overflow 0 Overflow 0

10

NTUP Jobs: 728 D3PD Jobs: 1036

Jobs BubJobs Jobs BubJobs

Each submitted job can have multiple sub-jobs
Jobs with ESD input had most sub-jobs then D3PD, NTUP, AOD

Sergey Panitkin
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Users with ESD data

Nov 2010 ANALY_LONG_BNL_ATLAS
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Ilat'é t)‘ﬁlp' < usage in MWT?2

Er

Data Types. One per submission.

2200
2000
1800
1600
1400
1200
1000
800
600
400
200

I

d_type
Entries 6020
Mean 2.811
RMS 2.21
Overflow 0

Number of jobs (submissions) for a given input data format, 6020 jobs in total

Most jobs had AOD and D3PD input data

Sergey Panitkin
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T rr—) E— Statistics for November 2010, ANALY_MWT2
= 7 e — ESD: 55 Users submitted 299 jobs with ESD input
Tl H B 1T

MNumber of users with AOD data — n_users_ADD
mE AOP Sreme® AOD: 106 Users submitted 1198 jobs with AOD input
1:‘%7 ‘ |l1l| L | Lol Al m’llLl*l - = o

[__Mumber of users with NTUP data | — _umers_NTUP. =
uE e NTUP: 36 Users submitted 330 jobs with NTUP input
,,?J|| lH“ II.|.mI‘.| | L‘l.l . - J

[__Mumber of users with D3PD data | ST (R
-E woveenrs |} D3PD: 79 Users submitted 2175 jobs with D3PD input
m:ni_.d L 1 ||I |;ﬂ|o|“|| ot | | L L o

Number of jobs with a given input file format submitted per user (x-axis is arbitrary user index)
17



[ Number of jobs with ESD data | n_jobs_ESD
Entries 508
Mean 1.496
10° — Nov 2010 ANALY_MWT2 RMS 0.06316
E Overflow 0
10
10° = ESD Jobs: 299 ESD SubJobs: 74352
Jobs BubJab:
[ Number of jobs with NTUP data | n_jobs_NTUP
Entries 660
Mean 1474
B RMS 0.1579
Overflow 0

NTUP Jobs: 330

Jobs

Statistics for November 2010, ANALY_MWT?2

umber of jobs witl ata n_jobs_
Number of jobs with AOD d jobs_AOD
Entries 2396
= Mean 1.477
C RMS 0.1486
C Overflow i}
10* =
I AOD Jobs: 1198 AOD SubJobs: 51826
10° =
= Jobs BubJdab:
umber of jobs wit ata n_jobs_|
Number of jobs with D3PD d bs_D3PD
Entries 4350
F Mean 1.481
RMS 0.1378
Overflow 1]

10

10

Each submitted job can have multiple sub-jobs
Jobs with ESD input had most sub-jobs ESD

Sergey Panitkin

D3PD Jobs: 2175

Jobs
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ata.types usage in NET2

|
J

Data Types. One per submission. d_type
Entries 1021
— Mean 3.106
350 - RMS 1.774
- Overflow 0
300 —
L Nov 2010 ANALY NET2 .
250 — 2
B 5
200 —
_
150 —
100 =
50—
= | | | | | | |

Noﬂ@ 400 ozquNTUP 03PD DESD ESD 0400 Un!rw

Number of jobs (submissions) for a given input data format, 1021 jobs in total
Most jobs had D2AOD and NTUP input data

Sergey Panitkin
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E-ata forat popularity: NET2
S— L — Statistics for November 2010, ANALY NET2
o ] ESD: 26 Users submitted 52 jobs with ESD input
Number of users with AOD data e n_users_AOD -
3 pop s AOD: 52 Users submitted 179 jobs with AOD input
. L ULLJM"“L o o - -
[__Number of users with NTUP data | — w_usars_HTUP =
me = NTUP: 29 Users submitted 342 jobs with NTUP input
Jzo?..J 1 d‘:l“|ll | L anlo mlo solo o
[__Number of users with D3PD data | S TIFD =
£ S D3PD: 12 Users submitted 102 jobs with D3PD input
; b b % % % 2

Number of jobs with a given input file format submitted per user (x-axis is arbitrary user index)
21
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Statistics for November 2010, ANALY_NET2

[ Number of jobs with ESD data | n_jobs_ESD | Number of jobs with AOD data | n_jobs_AOD
Entries 104 Entries 358
- Mean 1.498 Mean 1.487
- Now 2010 ANALY_NET2 RMS 0.04566 r RMS 0.1135
- Overflow 0 Overflow i}
10° = S
10° &
= 10 =
- ESD Jobs: 52 ESD SubJohs: 24842 - AOD Jobs: 179 AOD SubJobs: 13544
10° :
E 107 =
Juob BubJab: Job BubJdab:
[ Number of jobs with NTUP data | n_jobs_NTUP [ Number of jobs with D3PD data | n_jobs_D3PD
Entries 684 Entries 204
10* Mean 1.439 Mean 1.409

RMS 0.239 RMS 0.2881

Overflow '] Overflow ']

10°

Z0ZOLHOEdS

NTUP Jobs: 342 D3PD Jobs: 102

10

Jobs BubJdobs Jobs Bubdobs

Each submitted job can have multiple sub-jobs
Jobs with ESD input had most sub-jobs ESD

Sergey Panitkin



fr

'L;jJsers at NET2

Users with ESD data (full names) full_user_names_ESD
Entries 52

5 = Mean 9.173
RMS 7.202

Overflow 0

4_
~ Nov 2010 ANALY_NET2
30
2
1=
¢ EIE R | 000 L L
mEL = CC="_ GIE”_EE CuSmomo EE'EEE
X EE2NU G ) GX GEEE BEmE GO0 g .=
90250 g5 ERED iR s ETSTmE0t
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Number of jobs submitted by a given user
Sergey Panitkin
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ata types usage in SLAC

|
J

Data Types. One per submission. d_type
Entries 4416

Mean 3.005
RMS 1.841
Overflow 0

2000

1800

1600

Nov 2010 ANALY_SLAC

ZOZOLLOZ S

1400
1200

1000
800
600

400
200

| | | | | | I
0 AOD None D3PD ESD NTUP DAOD Unkw RDO DESD RAW

Number of jobs (submissions) for a given input data format, 4416 jobs in total
Most jobs had AOD and NTUP input data

Sergey Panitkin
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ata farmat popularity: SLAC

[y r—) — Statistics for November 2010, ANALY_SLAC

2— 7 o v — ESD: 63 Users submitted 353 jobs with ESD input
MNumber of users with AOD data — n_users_ADD

- AOD: 111 Users submitted 1117 jobs with AOD input

[__Mumber of users with NTUP data | — _umers_NTUP. —
wE- e NTUP: 42 Users submitted 1928 jobs with NTUP input
T?lll.u I el “ ‘Il ‘ n |

[__Mumber of users with D3PD data | ST (R
. S D3PD: 54 Users submitted 313 jobs with D3PD input
«.. ||||||‘ H |“| I m..| L . i

Number of jobs with a given input file format submitted per user (x-axis is arbitrary user index)
25
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Statistics for November 2010, ANALY_SLAC

| Number of jobs with ESD data | n_jobs_ESD [ Number of jobs with AOD data | n_jobs_AOD
Entries 706 Entries 2234
Mean 1.498 Mean 1.487
I~ Nov2010 ANALY_SLAC RMS 0.0499 s| RMS 0.1154
o' Overflow 0 0E Overflow 0
10° =
E 10 =
10° ESD Jobs: 353 ESD SubJobs: 141083 : AOD Jobs: 1117 AOD SubJobs: 81651
E 10° =
= Job Bubdab: = Jobr Bubdab:
[ Number of jobs with NTUP data | n_jobs_NTUP [ Number of jobs with D3PD data | n_jobs_D3PD
Entries 3856 Entries 626
Mean 1.441 Mean 1.459
RMS 0.2351 10° RMS 0.1992
B Overflow Overflow 1]

TOZOHLOZ AE

10°

NTUP Jobs: 1928 D3PD Jobs: 313

Jobs BubJobs Jobs BubJobs

Each submitted job can have multiple sub-jobs
Jobs with ESD input had most sub-jobs

Sergey Panitkin
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Nov 2010 ANALY_SLAC

Users with ESD data (full names)

Sergey Panitkin

Number of jobs submitted by a given user
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4 "Data types usage in SWT2 _CPB
TS el
N a5 2S00 J
Data Types. One per submission. d_type
Entries 4864
— Mean 4.456
— RMS 1.949
3000:_ Overflow 0
E Nov 2010 ANALY_SWT2/CPB .
2500 —
_ §
2000 —
1500 —
1000 —
500
- e
o | | B [— |

400 None OESD ESD Ospo NTUP quooo,qoo Unkw

Number of jobs (submissions) for a given input data format, 4864 jobs in total
Most jobs had NTUP input data, with AOD distant second

Sergey Panitkin
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D;Hﬂa fbrmat popularlty SWT2 _CPB

T rr—) E— Statistics for November 2010, ANALY_SWT2_CPB
E: o o vt ) ESD: 54 Users submitted 216 jobs with ESD input
:n il | |‘l|!|”| |MHL”‘ ||| e e L Y

Number of users with AOD data Eies nusers 200 o

“i AOP e e AOD: 85 Users submitted 637 jobs with AOD input

[__Mumber of users with NTUP data | — _umers_NTUP. =

- e - NTUP: 84 Users submitted 3300 jobs with NTUP input

o:'l ala l | ll.llll||||.|.. Ijll‘ll:. L L =)

[__Mumber of users with D3PD data | ST (R =
E S D3PD: 23 Users submitted 162 jobs with D3PD input
:; ull ||n|o| ] |J|. mlol J 1 IL:' m\n L J

Number of jobs with a given input file format submitted per user (x-axis is arbitrary user index)
29



Statistics for November 2010, ANALY_SWT2_CPB

[ Number of jobs with ESD data | n_jobs_ESD | Number of jobs with AOD data | n_jobs_AOD
Entries 432 Entries 1274
Mean 1.497 F Mean 1.484
10° |~ Nov 2010 ANALY_SWT2_CPB RMS 0.05128 C RMS 0.1257
E Overflow 0 - Overflow 0
104 = 10° =
e L
0E ESD Jobs: 216 ESD SubJobs: 81716 AOD Jobs: 637 AOD SubJobs: 39002
C 10° —
Jobe BubJob: Job: BubJob:
[ Number of jobs with NTUP data | n_jobs_NTUP [ Number of jobs with D3PD data | n_jobs_D3PD
Entries 6600 Entries 324
e Mean 1.433 10° &= Mean 1471
- RMS 0.2503 B RMS 0.1668
B Overflow 0 - Overflow ']
B i g
g
5]
10° —
10° — c
r NTUP Jobs: 3300 - D3PD Jobs: 162

10

Jobs BubJdobs Jobs Bubdobs

Each submitted job can have multiple sub-jobs
Jobs with ESD input had most sub-jobs. ESD

Sergey Panitkin
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Jobs (submissions) with a given format US Cloud, November 2010
___
AGLT2 1212 2373 1776
BNL_1 479 1738 1461 593
BNL_LONG 447 2539 1036 728
MWT2 299 1198 2175 330
NET2 52 179 102 342
SLAC 353 1117 313 1928
SWT2 216 637 162 3300

Data format users

AGLT?2

BNL_1 80 81 70 57
BNL_ LONG 92 77 68 55
MWT?2 55 106 79 36
NET2 26 52 12 29
SLAC 63 111 54 42
SWT2 54 85 23 84

Sergey Panitkin
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+ We presented a study of usage of ATLAS data formats in user analysis on the grid
+ This study was based on Panda statistics collected for November 2010, for US cloud

+ For a given site and time period we can make the following observations:
+ Several hundred users were doing analysis on US cloud in November 2010.
+ About 13 input data formats were used in analyses
+ Most popular (by any definition) are ESD, AOD, D3PD and NTUP formats
+ Largest number of people analyzed AOD data.

+ This is probably the most natural definition of format popularity

+ Most analysis jobs were submitted with AOD and D3PD input
+ Small fraction (<15%) of users submits most of the jobs for any given input format

+ Most sub-jobs were using ESD and AOD input .This is most likely related to an average event size in a
given format. ESD has largest event size, that forces users to split their jobs into many sub-jobs, to
comply with grid site’s space and run time limits. From this point of view the sub-job based popularity
metric is biased.

+ Significant number of users do analysis with derived data formats — D3PD and NTUP

33
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